Abstract. The proposal of investigations of soft organic soils in a new calibration chamber performed at the Rzeszow University of Technology has been presented in this paper. The unique feature of this chamber is the possibility of simultaneous soil testing with the use of two penetrometers: FVT (Field Vane Test) and DPL (Dynamic Probing Light). It has been possible due to the large size of the cylindrical soil sample: 62.5 cm in diameter and max. 80 cm high. Additionally, a construction with a new calibration chamber has been described, concerning potential capabilities and restrictions when conducting researches. The presented calibration chamber ensures the stability of the parameters set during the tests, which allows one to compare the test results and search for the relationship between the analyzed parameters. Shear strength from the FVT test was adopted as reference. The results of preliminary research were presented and a detailed research plan was prepared, which will be implemented in the next stages of the investigations.
Introducion
Modern methods of ground base recognition conducted in situ conditions used for laying construction objects and engineering structures cover a wide spectrum of tests using various types of penetrometers, e.g.: static, dynamic, rotary probes, dilatometers, pressuremeters, etc. [1] . In the case of determination of undrained shear strength in soft soils, such as nonplastic mineral soil (non-cohesive) in very loose or loose condition, mineral plastic (cohesive) in the soft plastic and organic soils (gytias, muds and peats), the field vane tests (FVT ) proved to be a perfect solution [2] . Many years of practice has also proved its high suitability for estimating the state of plastic (cohesive) soils, including organic [3] . Field tests with a rotary probe are complicated due to the way the tip (steel vane blades) is inserted into the ground, and most importantly, they can be made pointwise, only for a specific, selected depth, and not in a continuous mode. The cone penetration (CPT) or piezocone tests (CPTU) are much simpler in this respect, but unfortunately, it is expensive. An indirect solution for obtaining information about the ground subsoil, with the measurement of results in a continuous mode with a step of 10 cm is a dynamic probing test -light version -DPL [4] . This type of penetrometer is economical in operation, easy to use and fast in operation. The dynamic probe was used primarily to assess the state of noncohesive soils by determining the density index (I D ) or relative density (RD), but attempts were also made to determine the states of cohesive soils, e.g.by Frankowski [5] or Rybicki and Krokoszyński [6] , who showed a correlation between the results of various types of probes, comparing the results of alternative research. One of the solutions that enable conducting comparative tests on soil samples of a similar structure, known parameters and in the precisely defined conditions are calibration chambers, which differ in construction solutions depending on the purpose [7] [8] [9] . This paper presents a proposal for a calibration chamber in order to study soft soils, mainly organic, whose novel element is in the form of the possibility of parallel testing, using two different penetrometers: FVT-rotary probe and the lightest dynamic probe DPL. The priority objective of this paper was to search for correlations between test results using selected penetrometers in the aspect of determining the states of the soils and at a later stage of undrained shear strength or overconsolidation ratio. The research is also aimed at demonstrating whether it is possible to exchange the Field Vane Test and Dynamic Probing Light penetrometers in order to recognize the subsoil built of different kinds of organic soils. A basic parameter was used to calculate undrained shear strength, which can be calculated based on bondary strength from DPL research. Undrained shear strength can be a basic parameter for determining the value of other parameters e.g. the states of cohesive soil in condition in situ. The calculation procedure of undrained shear strength is presented in the further part of the article.
Calibration chamber specification

Construction
The calibration chamber was constructed in the form of a steel cylinder made of steel sheet, reinforced with a stiffening frame made of closed steel sections. The inner diameter of the cylinder is 62.5 cm, while its height is 99 cm. Despite the large dimensions, the cylinder is not permanently connected to the frame structure, which allows a more convenient preparation of the soil sample for testing outside the test bench. The test stand is rigidly connected with the frame base with a remote control hydraulic cylinder, directing the load to the piston pressing the surface of the prepared test (Fig. 1) . In the lower part of the chamber there are cushions of PPC-300 separation-filtration geotextile filled with gravel of 4-8 mm grain size, constituting a filtration layer with a thickness of approx. 30 cm. The ground material for testing in the chamber was also placed in the PPC-300 separation-filtration geotextile housing and protected against moisture loss from the top with a PE plastic film base of 0.3 mm thickness. Additionally, the layer of the tested soil was separated from the filtering layer by a spacer made of a separating and filtering geotextile PS 400 C. At the height of 7 cm and 55 cm from the bottom of the chamber there are valves enabling, depending on test conditions, water drainage or connection of water pressure measuring sensors in the tested ground material sample. It is also possible to mount piezometric tubes to observe changes in water conditions during the test.
Loading system
The stress in the calibration chamber is realized by the piston pressing the sample, controlled by a hydraulic cylinder, and the load control is carried out through a pressure sensor, correlated with the given force and stress. The hydraulic loading system has the ability to smoothly stress the chamber, which can reach up to 800 kPa. The correctness of the sensor's readings has been verified by an appropriate calibration test using the data acquisition system HBM Quantum X type MX-84A with a force sensor with a range of up to 200 kN. The stability of the force sensor was checked earlier and the observed deviations didn't exceed ± 6 N.
Applied research soundings
Holders leading the rods of selected penetrometers were attached to the frame and openings were designed in the piston's surface with movable whole plugs, opened only for the time of entering the probe. The use of such a solution means that the surface to which the soil may be relaxed is limited, because at the same time the remaining openings are blinded and together with the surface of the piston take part in the process of loading the research soil material (Fig. 2) . Normal probe tips can be used for testing in the chamber without the need for miniaturization. In the case of the FVT probe, these are cross-tips: 40 × 80 mm, 60 × 120 mm and 80 × 160 mm rotated by means of an electric motor, whereas for the DPL probe, the tip is a cone with an angle of 90 degrees, nominal surface area 10 cm 2 and is manually penetrated in the soil. Both the piston and the chamber can rotate with respect to its own axis, which allows the probe to be inserted in selected places of the prepared sample or to take samples for alternative laboratory tests.
According to the literature guidelines [10] , the distance between FVT probes should not be less than 3 diameters of the tip, adequately 120, 180 and 240 mm in a straight line. Depending on the size of the tip, it is possible to arrange from 4 to 8 points on the circumference, theoretically eliminating the influence of neighbouring probings (Fig. 3) . Due to the high sample height in the chamber (about 700mm), it is possible to perform tests with the FVT probe at two different depths. It should be remembered that the cutting should not take place within 5 minutes at a rotational speed of about 5 ± 0,5 degree per minute. In the case of the DPL method, probing takes place over the entire height of the sample. Summing up, thanks to the possibility of rotation of the chamber in the frame with respect to the piston axis, each of the prepared samples can theoretically be used to perform even several strength tests.
In addition, after the endurance tests in the chamber, it is possible to take samples with identical parameters for alternative comparative tests, e.g. in the direct shear testing or triaxial shear testing because the chamber allows testing with varying accuracy: the exact and approximate method. The exact method consists in examining one sample only once, with one amount of stress in the chamber, whereas a change in stress causes the need to prepare a new sample each time. In the approximate method, one sample can be tested several times at different stress setpoints in the chamber. The organic soil material remaining after the tests can be used, for example, to determine the consistency of laboratory methods, chemical and mineral composition, organic matter content or the degree of decomposition.
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Characterization of ground research material
Characteristic of the study area
The sampling of organic soil was conducted in the south-eastern part of Rzeszow in Poland, where during the investment-housing estate, multi-family residential building with technical and communication infrastructure. In terms of morphology, this area is located within the terrace of the Młynówka river, rising in this region to the height of 205.0-207.1 m above sea level. The area in the analyzed area is almost flat, and the denivelation is about 0.5-0.7 m. Local organic soils were localized about below 1,7-4,0 meters under the surface and was originated from the Holocene [11] . Generally these soils were wet and moisture peats mixed with organic muds (siOr, clOr), sandy silts (saSi) and medium sands (MSa) [12] . Acquiring samples of organic soils is very difficult and complicated, mainly due to the compressibility of the material and retention mainly below the ground water table [13, 14] , therefore samples for laboratory analyses in a new calibration chamber structure were collected with the disturbed, while drilling CFA piles.
Preparation of soil material
The soil material with natural moisture was thoroughly ground and mixed to achieve the most uniform structure possible and then placed in the chamber with layers of approx. 10 cm thick, slightly compacting. After reaching the height of about 70 cm, the sample was covered from the top with foil, protecting against moisture loss and subjected to initial consolidation stress of 15 kPa and left under the load for a period of time necessary to stabilize the system. Averaged values of basic geotechnical parameters of soil testing in the calibration chamber determined on the basis of laboratory and field tests are presented in table 1. 
Results of preliminary tests
The tests were aimed at determining the suitability of the calibration chamber for determining the strength parameters of soft, organic soils using the FVT and DPL penetrometers. Derived value of geotechnical parameters obtained from test results was the basis for looking for a relationship between derived strength parameters in both probes. Undrained shear strength from field vane test and boundary strength of soil from dynamic probing were compared. The consistency of the soil on the basis of shear strength of field vane tests was also estimated according to the Polish standard [15] .
Undrained shear strength from FVT
The basis of the calculations was the measured maximum value torque shear on the vane. Multiannual empirical studies have shown that the value of undrained shear strength c fu calculated on the basis of directly measured values by field vane are inflated and needs to be corrected by correction factor μ before it can be used in formula:
where: c fv -measured shear strength, μ -correction factor.
In Polish conditions, depending on the type of organic soil and its leading parameters, the value of the correction factor is usually taken in the range from 0.45 to 0.80 [16] . It wasn't the subject of this article and that is why, here the correction factor assumed equals 1.0, therefore c fu is the same as be c vf . Additionally, the sensitive field vane test S fv was specified and it estimated the index of soil's sensitivity [14] : where: r d -resistance values, m -mass of the hammer, h -height of fall of the hammer, g -acceleration due to gravity, A -nominal base area of the cone, e -average penetration, in m per blow, m'-total mass of the extension rods, the anvil and guiding rod. The calculations are made on the basis of the measured depth of penetration per one blow of hammer and characteristic parameters of dynamic probe (table 2) .
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Analysis of test results
Strength tests in the calibration chamber were carried out at known vertical pressure values: 26; 48; 66; 92 and 115 kPa, corresponding to the research series. Restrictions on the pressure values adopted resulted from the accuracy of the pre-installed control system. Each research series included FVT probes at selected points at a depth corresponding to 1/3 and 2/3 of the sample height and DPL probes. Based on the values measured during the tests (maximum torque and average penetration: number blow per in 0,1m.), adequate derived values were determined (undrained shear strength from FVT and boundary strength under cone DPL). Detailed results are presented in table 3. The calculated value of the index of soil's sensitivity from the vane field test had the range from 1.29 to 1.77 so it was less 2.0 , than tested material classified as insensitive soil. The state of tested soil (consistency) on the base of undrained shear strength from FVT, which ranged from 17.93 to 36.72 kPa, was estimated as soft (I c < 0.50 ). Normal stress in calibration chamber [kPa] The correlations between the undrained shear strength from the field vane test or boundary strength of soil under the cone from dynamic probing and stress in the calibration chamber were presented in order: figure no. 4 and 5. In both cases the obtained very high values of coefficient of determination R 2 (0.946 for FVT and 0.964 for DPL) testifies to the strength of this simple relationship and possibilities, and the correctness of the test carried out in the chamber calibration operation. The analysis of results of conducted preliminary research search for dependencies between undistributed shear strength from field vane testing and boundary strength of soil under cone from dynamic probing. It has also showed the strong relationship because the coefficient value of determination was 0.847. Due to the relatively small number of tests which have been done so far, results can't be considered as final and research should be repeated in the biggest range and numbers but the hitherto obtained results of the test confirmed the correctness of the accepted thesis and the direction of research. 
Conclusions
The preliminary tests confirmed the suitability of the calibration chamber for testing organic soils and its great potential. The dimensions of the chamber allow for carrying out many different tests on one sample, and therefore in identical conditions. The comparison of the results of preliminary strength tests in the calibration chamber showed that for the selected type of organic soil are available relationships between the values of strength parameters obtained from rotational and dynamic soundings. It should be presumed that in the case of other weak soils, i.e. differing in the content of organic parts, moisture or volumetric weight will be similar. The confirmation of dependence between the different types of soundings will enable their variable use, which is of great importance due to the simplification of research, increasing accuracy and shortening their duration. Not without significance is the possibility of increasing the range of the probing depth, which in the case of the DPL probe is much larger than the FVP and consequently, the increase in the number of measurements due to the compaction of reading the measured values. The empirical part of this paper searches for dependencies between tests in the calibration chamber and classical laboratory methods in the aspect of their use for the development of a method for rapid estimation of the soil condition in "in situ" conditions by means of a dynamic probe that is planned at the subsequent stages of the research. Of course, the research is currently at an early stage, and confirmation of this thesis requires extensive and comprehensive research, which the author of this study intends to carry out in the near future. However, it should be remembered that in the case of organic soils, characterized by an extremely complex construction of a backbone, they are subject to continuous mineralization processes or humification at a rate depending on local residual conditions. These studies in turn, will unfortunately be labor-intensive and long-lasting.
